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tOn leave of ab.ence. 
Testing Fertilizers; Spring 1927 
Report of Chemist 
L. D. HAIGH 
Following the plan adopted last year, we are presenting the result~ 
obtained on analysis of the samples of fertilizer collected in the state 
of Missouri by the Agricultural Experiment Station during the spring 
of 1927. These figures show the results obtained on analysis in compari-
son with the values guaranteed, also the brand name of the fertilizer, 
name of dealer from whom collected, and the name of the manufacturer 
responsible for placing same on the market. When the results appear . 
in black faced type, it calls attention to the fact that the result is below 
the guarantee. 
The last two columns of the table give the guaranteed value and the 
calculated value per ton of each sample using a unit value for each plant 
food constituent. 
The values used in this report are the following: 
Total nitrogen _________________________ $4. 25 
Total phosphoric acid (in bone) ___________ 1.00 
Insoluble phosphoric acid from bone _______ O.80 
(when so guaranteed in registration) 
Available phosphoric acid (all sources) -7 ___ 1.35 
Potash (water soluble) ___________________ 1.10 
Chemical tests have been conducted as usual to determine the 
activity of the nitrogen in all fertilizers carrying a guaranteed amount of 
this plant food. This consists in determining the amount of water soluble 
nitrogen present, and in event this is less than two-thirds of the total 
the activity of the water insoluble portion is tested by means of neutral 
and alkaline permanganate solutions as adopted by the Association of 
Official Agricultural Chemists. 
The third column under "Nitrogen" in the table gives the-'water 
soluble nitrogen in percentage of the total present. When this value fell 
below 67.00 such samples were subjected to the permanganate tests 
above mentioned. If the results of these tests indicated nitrogen activity 
below 80 by the neutral permanganate method and below 50 by the al-
kaline permangana te method, such a sample would be classed as con-
taining nitrogep of inferior quality. 
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This is the approved method of testing the quality of nitrogen in the 
concentrated fertilizers, that is, a fertilizer whose proper application for 
best results ranges from 100 pounds to 300 pounds per acre. Where the 
plant food is not in concentrated form, as in dried manure, and the proper . 
application should be expressed in tons per acre, the above chemica!" 
tests would always indicate inferior nitrogen. The sample of concentrated 
mixed fertilizer, 6-24, was shown by the above tests to contain inferior 
nitrogen. 
FOOTNOTES 
The superscript numerals following the names of certain brands of 
fertilizer in the table of analyses on pages 3 to 8 indicate violations of the 
Fertilizer Law, respectively as follows: 
1. Without registration tags. 
2. Carried wrong registration tags. 
3. Manufacturer's name not on labels 
4. Indistinct labels 
5. Not registered. 
6. Without labels 
7. Small packages without registration labels. 
TABLE I.-FERTILIZER ANALYSES AND GUARANTEES: SPRING 1927 
Nitrogen Phosphoric Acid P.O. Water 
. --------- Soluble Value 
Lab. Water Total Insoluble Available ' Potash &'0 Per Ton 
No. l\.fanufacturer and Brands Dealcc Total Total Solu-
G'td I F'nd -----------------------G'td F'nd ble to Total G'td F'nd G'td F'nd G'td F'nd G'td F'nd 
---------------------
---
-----------
Per Per Per Per Per Per Per Per Per Per Per Per Per 
Cent Cent Cent Cent Cent Cent Cent Cent Cent Cent Cent Cent Cent 
Acme Flower Shop 
St. Louis, Missouri 
6-24 Turk's Acme Fertilizer ___ ___ __ Acme Flower Shop, St. Louis ________ 3.30 3 . 11 57.55 5 . 50 0.10 1.09 4.00 4.41 1.00 1.03 $20 . 53 20.3 
American Agricultural Chem-
ical Company 
St. Louis, Missouri 
A. A. Brands 
6-1 16 per cent Acid Ph08pbate ____ Boone Co. MUg. & Elev. Co., Colum-
bia _______________________ ____ 18.17 0 .50 2 . 06 16.00 16.11 21.60 21.7 
6--2 16 per cent Acid Pbospbate __ __ Evans Feed & Seed Co., Springlield ___ 18 . 68 0 . 50 2.03 16.00 16.65 21.60 22.4 
6--3 20 per cent Acid Phosphate __ __ Evans Feed & Seed Co., Springfield ___ 21.69 0.50 1.62 20.00 20.07 27.00 27 . 0 
6·4 Antler Fertilizer ______________ Evans Feed & Seed Co., Springfield __ _ 1.65 1.65 90.30 13 . 83 0.50 1.17 12.00 12.66 6.00 6.14 29.81 30.8 
6-5 Half & Half Bone & Phosphate Farmers Exchange, Nevada _____ ____ 0.82 0.96 55.21 22.10 8.00 10.41 12.00 11.69 26.09 26 . 2 
6-6 Paramount Fertilizer __________ Iberia Farmers Exchange, Iberia _____ 2.47 2.54 90.15 9.11 0.50 1.04 8.00 8.07 6.00 6.00 27.90 28.2 
6-7 Red Dragon Fertilizer _______ _ Evans Feed & Seed Co., Springfield ___ 1.65 1.59 90.57 13A8 0.50 1.16 12.00 12 . 32 2.00 3 . 55 25 Al 27.3 
6-8 Red Dragon Fertilizer _______ __ Iberia Farmers Exchange, Iberia _____ 1.65 1.67 88.62 13.32 0.50 1.16 12.00 12.16 2.00 2.11 25 Al 25.8 4 
6-9 Red Dragon Fertilizer _________ Farmers Exchange, RolIa _____ . ______ 1.65 1.59 88.05 
13. 781 
0.50 1.49 12.00 12.29 2.00 2.12 25.41 25.6 
6-10 Steam Bone MeaL ______ ___ __ Farmers Exchange. Rolla ________ ____ 1.02 1.1& 19.49 29.00 29.28 33.34 34.3 
6-11 Top Notch Fertilizer ____ _____ _ Kaercher Seed Co .. St. Louis ___ __ ___ _ 7 . 40 7.57 87 .31 8.50 0.50 1.43 7.00 7 . 07 3.00 3.48 44.20 45.5 
6-12 Two-in-One Fertilizer _______ Palmer Seed Co .• St. 1.o"i8 __________ 3.29 3.33 88.28 18.55 0.50 1. 74 16.00 16.81 4 . 00 4.05 39.98 41.3 
TABLE I (CONT1Nl'ED). FERTILIZER ANALYSES AND GUARANTEES; SPRING, 1927 
Nitrogen I Phosphoric Acid P,O. 
---
1-I-nSOllll>le Lab. Water Total Available 
No. Manuf~lclurcr and Brands Dcaler Tut,Ii Total Solu-
____ 1 ____ 
------
G'td I;'nu ble to 
Total G'td F'nd G'td F'nd G'td F'nd 
-------------------- ---
Per Per Per Per Per Per Per Per Per 
Cent Cent Cent Cent 
Armour Fertilizer Works 
Cent Cent Cent Cent Cent 
Chicago, illinois 
Armour Brands 
6-16 Lawn & Garden Grower1 _ _ _ ___ Farmers Exchange, Rolla ____________ 4.94 4.81 
The Barrett Co., Sales Agents 
98.54 13.46 0.50 3 .55 8 .00 9.91 
New York, N. Y. 
6-17 Sulphate of Ammoni. ______ ___ Horticulture Department, University 
01 Mo., Columbia _____ : ': _____ __ 20.75 21.02 99.66 
Darling & Company 
Chicago, illinois 
Darling Brands 
6-18 16 per cent Acid Phosphate' ___ Carthage Cash Merc. Co., Carthage _ 16.74 1.10 16 .00 15.64 
6-19 20 per cent Acid Pho,phate' ___ Carthage Ca,h Mere. Co., Carthage _ 21.60 1.04 20.00 20 . 56 
6-20 Big Harvest2 __________ ___ ___ _ Carthage Ca,h Merc. Co. Carthage ___ 1.65 1. 85 87 .02 12.81 0.50 0.75 12.00 12.06 
6-21 Pure Ground Bone _____ ___ __ _ Whitlock-Lines, Monett _____________ 1. 85 1.76 22.72 28.00 28.71 
Floyd Plant Food Company 
Sr. Louis, Missouri 
F.P.F. Brands' 
6-22 16 per cent Acid Phosphate ____ Farmers Exchange. St. James 
----
19.24 0.30 1.10 16.00 18."14 
6-23 18 per cent Acid Phosphate ___ Farmers Exchange, Sullivan ____ ____ _ 19.08 0.40 0.96 18.00 18.12 
M. F . A. Brands 
6-25 20 per cent Acid Phosphate ____ Farmers Exchange, Carthage _ _______ 21.54 0.10 1. 38 20 .00 20.16 
6-26 20 per cent Acid Phosphate ___ _ Farmers Exchange, Carthage ________ 21.45 0.10 1. 26 20.00 20.19 
6-27 20 per cent Acid Phosphate" ___ Farmers Exchange, Carthage ______ _ 21.59 0.10 1.26 20 .00 20.33 
6-28 2-12-2 Goods ____ 4 ___________ Farmers Exchange, St. James ________ 1.67 1. 73 79.76 11. 81 0.25 0.91 12.00 10 .90 
Water 
Soluble 
Pota,h K.O 
------
G'td F'nd 
---
---
Per Per 
Cent Cent 
6.00 6.12 
2.00 2.23 
2.00 2.04 
Value 
Per Ton 
-----
G'td F'ne 
-----
Per Per 
Cent Cen 
38 .40 40.J 
21.60 21.1 
27 .00 27 . i 
25.41 26 .1 
35.86 36.1 
21.60 24 .4 
24 . 30 24 .4 
27.00 27.2 
27 .00 27.2 
27.00 27,4 
25.50 24.3 
1 
6 
9 
9 
9 
6 
2 
6 
5 
6"29 2-12-2 Goods ____ . ____ ____ ___ Greene County Farmers Sales Assn ., 
Springfield _____________________ 1.67 1.65 74.54 11.48 
6-30 2-12·4 Goods _________________ Farmers Exchange, Carthagc _____ ___ _ 1.67 1. 73 76.87 12 . 84 
6-31 3-8-6 Good.' __________ ___ __ __ Farmers Exchange, St. Jamcs _______ _ 2.S1 2.35 78.72 9 . 25 
Grasselli Chemical Company 
Cleveland, Ohio 
6-32 Gr"8elli Odorless Plant Food ["actory sample. St. Louis _____ ____ __ 1.12 4.13 98.54 18.7(, 
Pulverized Manure Company 
Chicago, Illinois 
Wizard Brands 
6-33 Sheep Manure7 ________ _ _____ Kaercher Seed Co., St. Louis ________ 2 .. 00 1.80 21 .11 1.47 
6·34 Sheep Manure _______ __ __ ___ Prunty Grain & Seed Co., St. Louis __ 2.00 1.91 20.94 1.41 
6-35 Sheep Manure __________ __ __ Mangendorf Seed Co., St. Louis ______ 2.00 1.59 23.89 1.36 
6-36 Sheep Manure ________ ____ __ Allhoff Bros. Wellston _____________ _ 2.00 2.05 24.87 1.69 
6-37 Sheep Manure __________ _____ Ferguson Coal & Feed Co., Ferguson 2.00 2.10 21.90 1. 79 
6-38 Cattle Manure ______________ _ St. Louis Seed Co .• St. Louis _________ 1.80 1.89 14.28 1.65 
Read Phosphate Company 
Nashville, Tennessee 
6-39 Red Diamond Acid Phosphate' Elliott Hdwe. Co., CrockeL __ __ _____ 19 .82 
6-40 Premium Grain Grower, 2-12-22 Elliott Hd we. Co., Crocker ______ ___ 1.65 1.83 82.51 18.44 
6-41 Premium Grain Grower, 2-12-2 Greene County Farmers Sales Assn., 
Springfield __ ___ _________ ____ __ 1.65 1.80 58.88 17 . 24 
Smith Agricultural Chemical 
Company 
Columbus, Ohio 
6-42 Smith's SACCO Plant Food ___ Kaercher Seed Co., St. Louis __ ______ 3.29 3.49 91.11 13.40 
6-43 Smith's SACCO Plant Food ___ Allhoff Bros., Wellston ________ __ __ _ . 3.29 3.35 92.23 13.64 
6-44 Smith's SACCO Plant Food ___ Palmer Seed Co., St. Louis ____ ___ ___ 3.29 3.54 90.96 13 . 24 
Swift & Company, Fertilizer 
Works 
St. Louis, Missouri 
Swift's Brands 
6-45 Red Steer 16 per cent Acid 
Phosphate Fertilizer. __ ___ Farm Bureau Store. Farmington _____ 17 .52 
6-46 Red Steer 16 per cent Acid 
Phosphate FertilizeL ____ _ Farmers Exchange. Rolla _______ ___ __ 17.12 
6-47 Red Steer 16 per cent Acid 
Phosphate FertiJi~er ______ Farmers Exchange, Billings __ _______ _ 18.36 
6-48 Red Steer 20 per cent Acid 
0.25 0.74 12 .00 10.74 2.00 
0.25 0.70 12.00 12 . 1+ 4.00 
0.25 U.67 8 . 00 8.58 6.00 
2. S3 13.00 16.23 LOU 
0.19 1. 25 1.28 2.00 
0.18 1. 25 1.23 2.00 
0.18 I. 25 1.18 2.00 
0.22 1. 25 1.47 2.00 
0.24 1.25 1. 55 2.00 
0.28 1.00 1. 37 1.00 
2.00 2.87 16.00 16.95 
3 . 00 3.39 12 .00 15.05 2.00 
3.00 3.48 12 .00 13.76 2.00 
0.50 0.86 12 . 00 12.54 4.00 
0 . 50 0.88 12 . 00 12 . 76 4.00 
0.50 1.05 12 . 00 12 . 19 4.00 
0.70 16 . 00 16.82 
0.56 16 . 00 16.56 
0.73 20.00 17.63 
2.06 25.50 
4 . 22 27.70 
5.04 28.07 
3.88 39.46 
2.30 12.39 
2 . 76 12.39 
1.94 12.39 
2.95 12.39 
2.55 12.39 
1. 53 10.10 
21.60 
2.10 25.41 
2.51 25.41 
4 . 10 34 . 58 
4.41 34.58 
4.04 34.58 
21.60 
21.60 
27.00 
23.: 
28 . . 
27 . 
$43. 
ll. 
12. 
10. 
13. 
13. 
11. 
22 . 
30 . 
28. 
36 . 
36. 
35 . 
22. 
22. 
23 . 
8 
R 
8 
4 
3 
6 
9 
7 
2 
95 
6 
80 
TABLE I <CONTINUED). FERTILIZER ANALYSES AND GUARANTEES; SPRING, 1927 
Nitrogen Phosphoric Acid P,O. 
--------- I Insoluble Lab. Water Total A;"ailable 
No. Manufacturer and Brands Dealer Total Total Solu- -----------------
G'td F'nd hIe to 
Total G'td F'nd G'td F'nd G'td F'nd 
-----
~ ---------------
Per Per Per Per Per Per Per Per Per 
Cent Cent Cent Cent Cent Cent Cent Cent Cent 
Phosphate Fertilizer- _____ Farm Bureau Store, Farmingtofl ____ _ 21.90 1.01 20.00 20 .89 
6-49 Red Steer 20 per cent Acid 
Phosphate. Fertilizer- _____ Tucker Seed House, Carthage ________ 21.48 1.43 20.00 20.05 
6·50 Red Steer 2-12-2 _______ ______ Farm Bureau Store, Farmington _ ____ 1.65 1.68 74.40 13.56 1.00 0.85 12.00 12.71 
6-51 Red Steer 2-12-2 _____ ____ __ __ Crocker Hdwe. Co., CrockeL_. ______ 1.65 1.68 70.23 13 .29 1.00 0.83 12.00 . 12.46 
6-52 Red Steer 2-12-L ____________ Whitlock-Lines, MonetL ________ __ __ 1.65 1.68 69.64 12.96 1.00 0.82 12.00 12.14 
6-53 Red Steer 2-12-2 _____________ Tucker Seed House, Carthagc ________ 1.65 1. 75 71.42 13 .24 1.00 0.84 12.00 12.40 
6-54 Red Steer 2-12-L ___________ _ Whitlock-Lines, Monett. ___ ~ ___ . _____ 1.65 1.64 70.73 13.18 1.00 0.79 12.00 12.39 
6-55 Red Steer 3-8-6 ______________ Farm Bureau -Store, FarmingtoD _____ 2047 2.49 81.12 8.66 1.00 0.46 8.00 8.20 
6-56 Red Steer 3-8-6 ______________ Tucker Seed House, Carthage _______ _ 2.47 2.63 82.13 8.88 1.00 0.55 8.00 8.33 
6-57 Blood Mealo6 _____________ ___ St. Loui, Seed Co., St. Louis _________ 14.24 12.14 1. 27 0.37 0.90 
6-58 Nitrate of Soda ______ ______ _ Tucker Seed House, Carthagc ____ ____ 14.76 12 . 04 100.00 
6-59 Bone Meal Fertilizer 1 U-296 ___ St. Louis Seed Co., St. Louis _______ __ 1.03 1.74 24.13 29.00 31.51 
6-60 Bone Meal Fertilizer 1 U-29' ___ Whitlock-Lines, MonetL _______ __ ___ 1.03 1. 38 27.55 29.00 32.72 
6-61 Bone Meal Fertilizer 1 U-29 __ Tucker Seed House, Carthage _______ 1.03 1.60 23.75 29.00 31.96 
6-62 Vigoro _____ ________ _____ ____ Springfield Seed Co, Springfield _____ 3.29 3.31 90.33 13.05 0.90 12.00 12.15 
- .. . _-- --- --- -
Wate r 
Soluble 
Potash K,O 
---
---
G'td F'nd 
---
---
Per Per 
Cent Cent 
2.00 2.13 
2.00 2.00 
2.00 2.05 
2 .00 2.02 
6.00 6 .46 
6.00 6.41 
6.00 6.55 
0 .52 
4.00 4.28 
Value 
Per Ton 
--- - -
G'td F'nd 
-----
Per Per 
Cent Cenl 
27.00 28.2 
27.00 27.C 
25 Al 26.t 
.25.41 26.1 
25 Al 25.7 
25.41 26.4 
29.81 30.' 
27.90 28.7 
27.90 29.( 
33.38 38.S 
33.38 38.5 
33.38 38 . 7 
34.58 35 . 1 
o 
7 
4 
6 
9 
o 
o 
4 
9 
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The Use of Fertilizers in Missouri 
M. F. MILLER 
RECENT TRENDS IN FERTILIZER USE 
Missouri is still in the phosphate stage of fertilizer use. This state-
ment applies equally well to a number of states in the western half of the 
corn belt, such as Illinois, Iowa, and Kansas. In these states where Ii ttle 
fertilizer is used as compared with the states to the east, phosphate in 
the form of acid phosphate, bonemeal, and in some cases rock phosphate, 
meets more of the farmers' needs than any other type of fertilizer. In 
. other words, on comparatively new soils, phosphate is the first thing that 
can be applied with profit. As the soils become older, however, and as 
farmers learn better how to use fertilizer, the use of mixed fertilizer in-
creases. Missouri is passing through the stage of transformation from a 
phosphate using state to one where mixed fertilizers are more common. 
In 1923 the sale of acid phosphate and bonemeal combined, represented 
61 per cent of the total fertilizer tonnage of Missouri, while high grade 
mixed fertilizers represented 27 per cent. In 1926 the acid phosphate and 
bonemealcombined had fallen to 56 per cent, while high grade mixed 
fertilizers had increased to 41 per cent. The trend, therefore, is distinctly 
toward the use of mixed fertilizer, although it is not expected these will 
entirely supplant the phosphates. Phosphate is still the most remunera-
tive application to a very large area of Missouri soils, and it is quite 
likely that phosphate alone will be used for certain crops for a long time. 
USE OF mGH GRADE FERTILIZERS 
Another interesting thing about fertilizer use in Missouri is the rapid 
increase in the use .of high grade goods as compared with low grade goods. 
Ten years ago over half of the fertilizer sold would be classed as medium 
to low grade, while last year only 1;1 per cent consisted of these grades. 
In other words, there is very little but high grade goods now on the mar-
ket. However, the change is going still further. Fertilizers containing 
14 per cent of plant food, or 280 pounds per ton, have thus far been con-
sidered high grade. Mixtures are now appearing which contain as much 
as 24 per cent of plant food, or 480 pounds per ton, while fertilizer 
companies are considering fertilizers with as much as 30 and. 40 per cent 
of plant food. One European manufacturer has just recently placed a 
fertilizer on the American market containing 60 per cent of piant food. 
Of course, a fertilizer with such a high concentration as this would prob-
ably require mixing with sand or some similar material in order that it 
might be spread evenly, but the saving in freight on such a fertilizer 
should make it come much cheaper per unit. Just how far fertilizer 
manufacturers may go in the production of such concentrated goods will 
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depend upon the developments in methods of manufacture and on the 
agricultural demand. It is certain, however, that fertilizers of much high-
er grade will become common before the limit is reached. 
THE NEEDS OF MISSOURI SOILS 
About twenty years ago the Missouri Agricultural Experiment 
Station inaugurated a series of experiment fields in different parts of the 
State on which fertilizers and other soil treatments were used. A large 
amount of data has been accumulated from these fields since their in-
stallation. The results show that Missouri soils vary considerably in their 
fertilizer requirements, as would be anticipated, yet certain needs are 
more or less common to all. The following table gives in very brief form 
a summary of the returns from some of these trea tmen ts as averaged from 
all of the data secured. 
AVERAGE RETURN FROM TREATMENTS ON ALL MISSOURI EXPERIMENT 
FIELDS 
Treatment 
Manure 
Acid phosphate 
Bonemeal 
Lime 
Potassium chloride 
Net return in four- % Return on invest-
year crop rotation ment 
$6.18 77 
$8.36 191 
$9.79 187 
$2.74 68 
~1 . 56 126 
It will be observed that the most outstanding average return is from 
phosphate. There are few soils, except the very best, on which an appli-
cation of phosphate fertilizer will not pay. Farmers on average Missouri 
land can scarcely afford to farm without it. 
Most soils will respond to nitrogen, but because of the high price of 
this element the nitrogen of manure and legumes has been depended upon 
almost entirely on these experiment fields. In recent years experiments 
with nitrogen fertilizers have been included, but the results have not yet 
accumulated in sufficient amount to be reliable. However, the market 
price of nitrogen is falling, and with the development in the newer proc-
esses of manufacture of nitrogen fertilizer there seems little doubt that 
the cost will continue to decrease until it will be possible to use large 
amounts of it on standard farm crops. 
The returns from potash are not nearly as great as from phosphate, 
but on some crops, and especially on thin land, the application of pot-
ash will pay. Potash is becoming more important to Missouri soils. It 
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is only a question of time until much greater quantities of thismateri-
al will be used in the State. 
The returns from lime are mainly on the clovers and alfalfa, and 
particularly on those soils which show a strong need for lime. Since 
about two-thirds of the soils of Missouri need lime for clovers and al-
falfa, a steady increBe in its use m:ty be expected. 
Farm manure, the standby of livestock farmers, can always be ex-
pected to bring returns. The ol!ly difficulties with this type of fertilizer 
are that there is too little of it and the acre expense of handling and ap~ 
plying is rather high. 
A brief summary of the present knowledge regarding the fertility 
managemen t of Missouri soils would be as follows: (1) Adopt a croppi ng 
system which includes a legume either to be fed and the manure applied 
or to be partially or wholly turned under. This will take care of most of 
the nitrogen requirement, although as this element becomes cheaper it 
may be used in fertilizer to a very considerable extent. (2) Use lime-
stone to sweeten acid soils where this is necessary for the growing of le-
gumes .. (3) Apply a phosphate or a high grade mixed fertilizer to mos·t 
grain crops, confining this use of these mixed fertilizers containing nitro-
gen, phosphate and potash largely to the soils of low fertility. 
